A novel murine model of cyclical cutaneous ischemia-reperfusion injury.
Increasing evidence points to a principal role of ischemia-reperfusion in the pathogenesis of chronic skin ulceration, including pressure sores, diabetic ulcers, and venous ulcers. An incomplete understanding of this process and the limitations of current animal models of chronic wounds mandate a reproducible model in mice, in which transgenic and knockout technology are continually evolving. A murine model of chronic skin ulceration based on cyclical magnetic compression is presented. Forty-three C57BL/6J mice underwent varying degrees of cyclical compression with defined periods of reperfusion. Injury was measured grossly as regional necrosis, and tissue was harvested for histology, DNA electrophoresis, and reverse transcription polymerase chain reaction. Skin necrosis became apparent only 12 h post cycling, and was cycle-responsive and quantitative in cycled subjects. Histopathologic analysis revealed a statistically significant doubling of the leukocyte count in sections from compressed skin versus sham controls. Moreover, apoptotic DNA laddering was evident in post ischemic skin and absent in controls. Real-time PCR analysis revealed a 300-fold higher expression in iNOS mRNA from cyclically compressed skin compared with normal skin: such expression was temporal in nature. A murine model of pressure necrosis, which bears all of the gross, histological, and molecular features of ischemia-reperfusion injury, has been established. Application of this model to the vast number of transgenic mice available will further our understanding of the mechanism of pressure sore development.